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20. Abstract

Pursuant to Public Law 92-367, Phase I Inspection Reports are prepared
under guidance contained in the recommended guidelines for safety
Inspection of dams, published by the Office of Chief of Engineers,
Washington, D. C. 20314. The purpose of a Phase I Inspection is to
identify expeditiously those dams which may pose hazards to human life or
property. The assessment of the general cot4ootions of the dam is based
upon available data and visual inspection. Detailed investigation and
analyses involving topographic mapping, subsurface investigations,
testing, and detailed computational evaluations are beyond the scope of a
Phase I investigation; however, the investigation is intended to identify
any need for such studies.

Based upon the field conditions at the time of the field inspection and
all available engineering data, the Phase I report addresses the
hydraulic, hydrologic, geologic, geotechnic, and structural aspects of
the dam. The engineering techniques employed give a reasonably accurate
assessment of the conditions of the dam. It should be realized that
certain engineering aspects cannot be fully analyzed during a Phase I
inspection. Assessment and remedial measures in the report include the
requirements of additional indepth study when necessary.

Phase I reports include project information of the dam appurtenances, all
existing engineering data, operational procedures, hydraulic/hydrologic
data of the watershed, dam stability, visual inspection report and an
assessment including required remedial measures.
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This report is PrePd~red turder guidan-e cxmtaiiKi3 in the.
kv~xwleided Quide] ines for Safety Inslpection of DimS, for Phiese I
Irivostigations. Copie1s of tiese? guidelines may be- obtaird frczn
the off ic of Chief of Enji-noers, Washington, D. C. 20314. The
jxurxo-e of a Phase I Investigation is to identify exditiously
tllo)5(* dvTms whii ch my josc hazards to human life or roperty. Thei

~itof the( generail ('Or32tim~ of the darn is bwase upon
avail1able data arld visual iXns[cticxis. Detaiid investigation, and

a:.d ysi nv~lving toxjraih ic mTpp ing, !;uibsurface investi gat ions,
tcs;t ing, art] deta iled ciiq~itatinal evaluations are beyond the scxome
of a P1hase I Investigation; Ixywever, the inivestigation is intezxked to
lit.-Ttify any nott for such stuidies.

in reviewing this report, it shouild be real ized that the reportkd
cxirdition of the darn is basod on observations of field conditions at
the tim of inspection along with data available to the inspect-ion
team. In cases where thec rese4-rvir was 1mrwed or drai-ned prior to
inspewction, such acticv, while imnprving the stability and] safety of
the- dsm, ritwes thu norml loW on the structure and my obscure
certaiin cx)nidit icxis which rnigtit othe-rwis,-e I-* detectable if inspected
LirLk'-r- t norm~al operating ( rlviruint of the structure.

It iS; 1rTjrrtit to note that the ordition of a darn dep-ends on
rir-vroiL1s arxi Tfl!.+,tdllv c7haiqing internal and external condit-ions,
,1'111 1! eve] utiuriirv .in oiat arc. It would be incorrect to assifrr that
thf prvsheert cNriditio: of the damn will cocntinue to represent the
cxsitbOr, of the dlam at sci~ie fxoint in the future. Only through
freumitnt insrletions- can unsafe conrditions be detected and onily
throiyih cx-ntinun] care arv] maintenance can these cond iti ons be
:,roventod or rnrrectxi.

Plnasf- I mqoeticyns are xmt intended] to provide detai-lel hydroloic
arrl hydrduiiic anal ses. In acaniance with the established Ckidelmies,
tit- SOi llwa ',, Tunt flood is based on the cstiunated "Probable Maxflujii
f vixf t or tim- rvqion (qr~iltest reasonlably poissible storm runoff) , or
i t1(71 1Utiif -rUI)! . N-ciukse of toe maqcnitixle an-d rarity of such a

.rt)V, V-V'er" d f irdiinq tiiit a spiway will not pass the test flood
rxit to ilt eztrpretdx a.'i txecessarily juiS-nCJ a highly inadequate

1 1!i It COYi. 'Di'(, t (.,t f lril pjrovioces a nivlasure of relat-ive spillway
Ca: .sui t' .i11 !,r' i. Sa!; dii did in detrnninq the nxad for rmre detailod
tr%.TjtryjicxI a.ii hydraul ic studxies;, mn.-sderinci the size of the darn, its
04. TIE? .i (-Tirki it lon andI th'e d kmstrevgn dlimie totatntial.



PIIASE; I RjI.I )PI

NATI(*AI. IAM SA'"IY h1%'RAM

BRIEF ASSESSMLI>' {)F M

Name of Dam: Spring Lake Dam
State: Virginia
Location: Warren County
USGS Quad Sheet: Linden
Coordinates: Lat 380 59.1' Long 780 02.1'
Stream: Tributary of Venus Branch
Date of Inspection: May 5, 1981

Spring Lake Dam is a homogeneous earthfill structure aiout 300 ft

long and 45 ft high. The principal spillway consists of a 15 inch

diamter corrugated metal pipe (CMIP) riser and a 12 inch diameter (MP

outlet which extends through the structure. An earth eierenc"

sl illwav is located at the right abutment with an 80 ft wide bottcr-

and 311: IV to 511:IV side slotx s. The dam is classified intexrdiate in s;lz( ,

and is assicmod a high hazard classification. The dam is located on a

tributary of Venus Branch 2.5 miles east of Shenandoah Farms, Virginia. The

lake is used for recreational purposes and is owned and maintained by The

Snerkaioah Property Owners Associatio.

Baseul on criteria established by the Department of the Army,

Office of the Chief of Engineers (OCE), the appropriate Spillway

Design Flood (SDF) is the PMF. The spillway will pass 60 percent

of the Probable Maximm Flood (PMF) or 60 percent of the SDF without

overtopping the dam. During the SDF, the dam will be overtopped by a

maximum of 0.6 ft for a period of 1 hour and reach a maximum velocity of

3.4 fps. Flows overtopping the dam during the SDF are not considered

detrimental to the embankment with respect to erosion. The spillway is

judged inadequate, but not seriously inadequate.

---
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I t I o ti( xw!tIl&i( . tliit thei (Unicir IJ) i1TWd-iKit 'U (3dre~,at Ion 'l ai i

tfi w~u-11 ti- dx~wistzt .- n Adwli..11 nq of aiy daiqr whichi [ti% beC ulirnent.

11 i ii.l~i i lJ.I kl carnt i t*t''tIon func't toIL S skKAIld

Il. fi t it iul Witrill, tk it II t tvAlvt lT)rtt.;:

WT i. 'i WfN 41 Isor t1 it - darn irrk ITj~)Jmujft cfl(i 1Ii thel( (11rencV spIll

~1~.'~hsU "Ii it it 1O-ist (Jflt I Vtedl- art] preferably twice a year.

1 Int r kit xt is rvcxrnm'ndW it, thle ear] .Tmrr andi fall. I-Nistimq tree-.

or ie dt-cam shrould kx cut tic t-he crrl. Trees greater than 3 inches in

diiarrx~tei- should have their stu~M-s andK root structures rervvai and resultinqJ

hoies backfilledl. The fallen t-ree(s) adjacent to the principal spillwa\'

discharge outlet should be rawvax.

Veiucular traffic should be restricted on the dam and bare areas on

the enbankri~t crest should be resexidx. The toe drain outlet(s) should be

located, uncoivered and allowedl to flow freely. The twov iron stained we~t

areas l.ocated to the~ left of and below the pri-ncipal spillway discharge

outlet should be mnutored quarterly to detect any flow which could cause
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piping in the elbrankrnt. If increased flows should occur, a geotechnical

engineering consultant should be engaged to evaluate the problem. Riprap

should be placed below the principal spillway discharge outlet to restrict

erosion during flooding. A staff gage should be installed to monitor

water levels.

Prepared by:

SCONABBE ENGINEERING ASSOCIATES, P.C./
J. K. TL1DNS & ASSOCIATES, INC.

Ray E. Martin, Ph.D., P.E.
Camonwalath of Virginia

SuIrbi ttWi by: Approved:

Original signed by: original signed by:

Carl S. Anderson. Jr. Ronald E. Hudson

Carl S. Anderson, Jr., P.E. Runald E. Hudson
Actina Chief, Desian Branch Colonel, Corps of Engineers

Cormander and District Engineer

Recoriended b':

Original signed by
JAMES A.Date: SEP ! 98

Jack G. StarrCllef, ErIq;neering Division
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The principal spillway consists of a 15 inch diameter c'rr .

metal pipe (CMP) riser inlet. The riser is connected to a 12

diameter CMP outlet which runs through the dam. The riser cre,,t

at elevation 850 msl. An 8 inch diameter sluice gate in the r.,:

an invert elevation of 818 msl is used to drain the lake. Th- ..

pipe has a length of 142 ft with an invert elevation at the out ],

structure of 810 msl. (See Plate 2, Appendix I).

The emergency spillway (EMS) consists of a vegetated eart f-r. -.C

located at the right abutment, with a crest elevation of 852. r<.l

The F4S has a bottom width of 80 ft, 3H:lV to 5H:lV side shx

cat section (See Plate 3, Appendix I and Field Sketch 1, wx*: .

1.2.2 Location: Spring Lake Dam is located on a trihutr-:

Vents Branch 2.5 miles east of Shenandoah Farms, Virqinii. (St-

Plate 1, t)ncndix I)

1.2.3 Size Classification: The dam is classified as an in, w,,.+

size structure based on its height as defined in Reference 1, ; i *<: .

1.2.4 Hazard Classification: The dam is located in a rural i, .

nrwever, based upon the proximity of two inhabited dwellinqs locat-

4 mile downstream, the dam is assigned a "high" hazard classifict ,,'

Te hazard classification used to categorize a dam is a function U,

location only and has nothing to do with its stability or proba)i lit

of failure.

1.2.5 Ownership: The dam is owned and maintained by tnt

Shenandoah F arms Property Owners Association.

-6-
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staq(estorage data and stage-discharqe data were ccuiuted frcun

dt,i~tn detiils, field sketches and available topnqrakiic data.

Fhxxis w-re routod through the reservoir usinj the principal spillway

dischar,)e up to a pool storage elevation of 852.5 nsl and a ccjbined

prlncilAl and (nrqency discharges for xol elevations above 852. 5 msl.

Prxjl elevations aove 855 I-l were routed over the non-overflow section

of the dam.

".6 vertitir _ Poten-ti-al: The predicted rise of the reservoir

|xil and other pertinent data were determined by routing the flrx

hydroqjraphs through the reservoir as previously descritx d. The results

for the, floxd( -,dit ions (fWi7 aril-d L MF) are shown in the follrox'inq

Tal,. " 1:

'Iable~lt L.1 - PtJ I3M l'IYN KITW4j!t

Nom In Ii

F, . u L11 14.W

%x intim |or21 1.h1 ,tt1 11 .

F! , r,8 4.' 8,.

'4t )- yvt L S4 r ti ()r,

I t.% it ;l , -I .
lx'jptt of 1Flow

lAIrat iotr, )ut -

'"A. IX.I t-, f ';- - 1.4

FtI' 81wat1r Efevat. H4.
V-t, rm1 81l) 81 i.f. 814.:
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5.7 Reservoir Emptying Potential: An 8 inch diameter gate at

elevation 818msl is capable of draining the reservoir through the

outlet pipe. Assuning that the lake is at normal pool elevation

(850 msl) and there is .1 cfs inflow, it would take approximately 3

days to lower the reservoir to elevation 818 msl. This is equivalent to

an approximate drawdown rate of 10 ft/day based on the hydraulic

height measured from normal pool to the invert of the drawdown pipe

divided by the time to dewater the reservoir.

5.8 Evaluation: The U. S. Army, Corps of Engineers' guidelines

indicate the appropriate Spillway Design Flood (SDF) for an intermediate

slize, hiqh hazard dan is the PMF. The spillway will pass 60 percent of

tho 10*4 without overtoppinq the crest of the dam (60 percent of the SDF).

I uri i; the SI)F, tht, Lam wi II lI overtoppe< by a maximum of 0.6 ft for a

: 1 , i ,t I .o'W1 it .i rTXfIX Ir, vlocity, of 3.4 fps.
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(Yv,,vtO: jiing is not considered a problem because of th.ii:!

Axi duration of flood. Also the velocity of 3.4 fps is len:s t,:.

(1f ctive eroding velocity for a vegetated earth cunbank)rLant, a-. Lr-

& fps. Sa m erosion is anticipated on the downstream slop l d.-,

iiig; Iy)wever, it is not considered to be great enough to or,

Li i1it: .roblem. S ince no undue settlCnent, cracking, or

:?-)t,-6 at the tirme of inspection, it appears that the rnbnhbt :

:r control storage at elevation 850 msl.

The saturated ground condition present along the downstream tl.

1 i,vt to ie related to flow from the toe drain(s) and als s

.uQ ti,,j dm. Atterpts should be made to locate the toe drai."

:t: rtre,', .i'y cover material, so as to allow free flow. The t... .

.:,: .- ca observed adjacent to and below the discharge [ip(, ,i

. t n ic rlated to seepage through the dam even thouch ,, •..

. :.'. Tis does not necessarily create an uwsafe cond- ..:

S.. , .areas shiould be monitored periodically in attcr I-

increases in flow which may result in pipianr wit..:."

-20-
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APPENDIX II

PHUOOGRAPHS
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